Introduction
The viral aetiology of subacute sclerosing panencephalitis was suggested by the finding of Cowdry type A inclusions (Dawson, 1933 ) and paramyxovirus-like filaments in brain (Bouteille, Fontaine, Vedrenne, and Delarue, 1965) . Measles antibody in high or increasing titre was found in serum and cerebrospinal fluid (C.S.F.) and measles virus antigen was found in the brain of the same patients (Connolly, Hurwitz, and Millar, 1967; Freeman, Magoffin, Lennette, and Herndon, 1967) . Further evidence of the relatiQnship between measles virus and subacute sclerosing panencephalitis was reported at a conference (Sever and Zeman, 1968) and measles virus has now been isolated from cultured brain cells of patients with this disease (Baublis and Payne, 1968; HortaBarbosa, Fuccillo, Sever, and Zeman, 1969) .
Measles IgM and IgG were titrated in 10 children with measles and in three previously reported patients with subacute sclerosing panencephalitis to assess the diagnostic value of the immunoglobulin responses in both acute and persistent measles virus infections.
Patients, Materials, and Methods
The childhood measles group consisted of nine children with uncomplicated measles and one child with measles-associated encephalitis who recovered completely. Serum samples were obtained from all children, and a C.S.F. sample from the child with encephalitis. "Normal" C.S.F. samples were obtained during diagnostic lumbar pneumoencephalography from four patients with epilepsy and one patient with a head injury. The clinical, pathological, epidemiological, and virological data on the three cases of subacute sclerosing panencephalitis have already been reported (Connolly, Allen, Hurwitz, and Millar, 1968) .
All specimens were stored at -20°C, except the normal C.S.F. samples, which were stored at -70°C, and were tested for measles complement-fixing antibody to co.nfirm the diagnosis of measles where necessary. Virus specific IgM and IgG were detected with sheep antihuman IgM and IgG (Wellcome Reagents Ltd.) by the indirect immunofluorescence technique (Haire and Hadden, 1970) . Serum and C.S.F. specimens were absorbed with HEp2 cells and measles specific IgG and IgM were titrated on measles-infected HEp2 cells, starting with undiluted material.
Results
The serum measles IgM and IgG responses in the group of 10 children with measles are shown in Fig. 1 . It will be seen that the measles IgM rose early but was transient and was not detected when tested after the 46th day following the onset of the measles rash. In five patients from whom serum samples were obtained four years later, measles IgM was not detected. The measles IgG also rose quickly but persisted during the period of study though the titres in general declined. Measles IgM and IgG were not detected even in undiluted C.S.F. from the five normal patients though measles IgG but not IgM was detected in the patient's C.S.F. taken during the acute phase of the measles-associated encephalitis.
The measles IgM and IgG responses in serum and C.S.F. of three patients with subacute sclerosing panencephalitis are shown in Fig. 2 . Serum and C.S.F. samples were available only during the later stages of their illnesses. It will be seen that the serum measles IgM response in Patients 1 and 2 was higher than the peak titres found in the childhood measles group and was within the early convalescent range in Patient 3. In Patient 1 the high-titre serum measles IgM was maintained for the final eight months of his 17-month illness. In Patient 2 it was maintained for the final five weeks of his sixmonth illness, while in Patient 3 it was present at the end of his three-month illness.
The serum measles IgG in Patients 1 and 2 was higher than the peak titres found in the childhood measles group, while in Patient 3 the titre was within the early convalescent range. In Patient 1 the serum measles IgG titre was maintained for over six months, whereas the childhood measles group showed generally declining titres. Both measles IgM and IgG were present in the C.S.F. of the three patients with subacute sclerosing panencephalitis, and in Patient 1 they remained for a year. Measles IgM was not detected in the terminal specimen of C.S.F. from Patient 3.
The serum/C.S.F. ratio in the three patients with subacute sclerosing panencephalitis ranged from 8 to 32 for measles IgM and from 8 to 128 for measles IgG. Discussion The routine measurement of viral antibody in unfractionated serum or C.S.F. will not detect the differential immunoglobulin response to viral infection, and estimation of the total amount of each immunoglobulin fraction is of limited value, since each immunoglobulin fraction may contain antibody to several antigens. Useful information can be obtained only if virus-specific antibody in each immunoglobulin fraction is measured, and it is now possible to do this easily in serum or C.S.F. with the indirect fluorescent antibody technique (Baublis and Brown, 1968) . Using zone density ultracentrifugation for the separation of serum immunoglobulins, Uhr and Finkelstein (1963) The serum measles IgM and IgG responses in our 10 cases of childhood measles showed a similar pattern. In all investigations so far the virus-specific IgG response has persisted whereas the virus-specific IgM response has fallen to undetectable levels when measured at the sixth to eighth week after the onset of illness. It follows that finding measles IgM after this time in serum or C.S.F. is abnormal, and our results have shown such abnormal responses in three cases of subacute sclerosing panencephalitis. Since measles virus antigen was demonstrated in the brains of the three patients we investigated it suggested that the persistent measles IgM response was associated with the persistence of measles virus. These three patients had childhood measles from 11 to 13 vears previously, but specimens were not obtained at that time or at the start of their subacute sclerosing panencephalitis. The measles IgM response during and following the initial measles infection would be of interest since it might show if subacute sclerosing panencephalitis was the end result of a persistent infection from early childhood or was a later reinfection.
Connolly (1968) and Connolly et al. (1968) a comparison of measles virus and poliovirus type 2 serum/C.S.F. ratios in these three cases of subacute sclerosing panencephalitis that measles antibody may be produced or released within the central nervous system. The poliovirus type 2 neutralizing antibody, which acted as an indicator of an intact blood-brain barrier, would be contained in the IgG and IgA fractions. Measles IgM and IgG were present in the C.S.F. of these three patients whereas neither was detected in the C.S.F. of five "normal" patients. The presence of any measles IgM in the C.S.F. is abnormal, since IgM has not been detected in normal C.S.F. (Cohen and Bannister, 1967; Merrill, Hartley, and Claman, 1967 rinsic factor was present in the gastric secretion associated with impaired absorption of vitamin B12 when given with added intrinsic factor (Schade, Feick, Muckerheide, and Schilling, 1966; Herbert, Carmel, and Li, 1967) . Antibody to intrinsic factor was present in the gastric juice in 29 out of 53 (55%/,) pernicious anaemia patients studied by Rose (1970) . In 11 (21%) the gastric-juice antibody was found only after it had been dissociated from intrinsic factor. The gastric-juice antibody often occurred in the absence of a demonstrable serum antibody, and of 27 patients without intrinsic-factor antibody in serum, such an antibody was present in gastric juice in 15. The purpose of this report is to describe further observations on these patients wherein the relationship between vitamin-B12 absorption and the presence of intrinsicfactor antibody in serum or gastric juice was studied.
Patients and Methods
There were 29 patients with pernicious anaemia who were studied at St. Mary's Hospital, London. All had a megaloblastic anaemia due to vitamin-B12 deficiency, histamine-fast or pentagastrin-fast achlorhydria, and impaired absorption of vitamin B12 which was improved to a greater or less extent by additional intrinsic factor. The results in 35 patients with normal gastrointestinal function who were tested over the same period served as controls for vitamin-B12 absorption.
Detection of intrinsic-factor antibody in serum was by the method of Ardeman and Chanarin (1963) and in gastric juice by the method of Rose and Chanarin (1969) .
Vitamin-B12 Absorption Tests.-Vitamin B12 l,ug labelled with 57Co was mixed with a solution of 20 mg of dried hog intrinsic factor (Lederle WES 818) and given to the fasting patient. This was followed immediately by an injection of
